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AN EVALUATION OF THE EFFECTS OF HIGH VISUAL TASKLOAD ON THE
SEPARATE BEHAV'ORS INVOLVED IN COMPLEX MONITORING PERFORMANCE

H 1. Introduction

A
,.:J it Is Increasingly recognized that modern operational vigllance tasks,
o such 28 those related to air traffic control, nuclear control room .
20 operation, security-survelllance systems etc., invoive more than simply ]
{?Q detecting and responding to infrequent critical events. They fraquently i
\ Involve compiex multidimensional discriminations in  which stimulus
3 detaction or identification may be foliowed by Interpretation of 3
o significance, decislons as to approprliate action, Implamentation of
W actlions, and evaluation of consequences (Cralg 1984, Mackie 1984). Yet,
-$j traditional vigliance studies, for the most part, seidom look at behaviors
- nther than thuse directiy related to stimulus detection. This would
N appear to be t(rue not only for laboratory studies using simple viglilance
o tasks, but for studies of complex monltoring performance as well (see
'rq Davis and Parasuraman 1982, Parasuraman 1888 for recent reviews).
K
.- in an effort to examine the effects of prolonged monitoring on behaviors
ﬂ;: other than Just stimulug detection, we have developed a l|aboratory
' simulation of an air traffic control (ATC) task that Incorporates many of
o the aspects of reai-life monitoring situations. As [t |s currently
i confligured, the task simuiates an intermediate ievel of ATC automation In
" which the computer acte as an aid to tre controller in resolving alrcraft
o conflict situations. Although monitoring for Infrequent event detection
jr; constitutes the princlpal task requirement, the task was developed to
hi snable acquisition of data on short-term memory, decision making,
{ " procedural errors, and speed of motor movement,

¥ our Intitiai siudy with this task examined the reiationship of both visual
K o taskload and target difficulty to detection performance (Thackray and
i Touchstone 1985). Sub)ects monitorad either 8 or 16 alphanumeric targets

 %) in order to detect critical events requiring different levels of '
o information processing for detection. One type of event consisted of a
RN readily dliscernible change in the contents of an aiphanumeric data block;
;A; a second type of criticat event Iinvoived the detection of two alrcraft at
o the same altitude on the same fllght path. This latter event required
i?} continucus, successive comparisons of data blocks In order to detect |its
" occurren.e, While the more readily detectibie ovents showed no evidence
L9 of performance deciine at elther level of visuai taskload, the more
jhﬁ difficuit to detect altitude events showed evidance of impairment that was
;f', significant:y related to taskioad; ths number of such events not detectad
jﬁ? increased significantly under the higher, but not under the lower,
f@ taskioad condition. Fatigue, resuiting from tha effort required to
b continuousiy scan and process information from a large number of targets,
%,1 was offered as a possibie explanation for this Impalrment. This
3?@ explanation was supported by the finding of a significant deciine in
... critical fiicker frequency (GFF) that occurred under the 16-target, but
P not the 8-target condition.
A
;ﬁﬁ' Because elements of the task Just described were sti!l being devsloped at
; ; the time the above study was conducted, only data relating to detection
_ff: efficlency (time and errors) ware analyzed In that study. The present
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study represents an extension of this earilsr one and was conducted to
determine whether the apparent fatigue resulting from proionged monitoring
under high taskload conditions affects only attentlional processes or
whether other behaviors relevant to complex monitoring show impairment as
well, Effective ailocation of function In Increasingly automated systems
requires Information on bhow prolonged monitoring may affect all
performance aspects of such tasks, not Just those related to attention.

The present study aiso sought to provide further iInforination on the visual
behavior of subjects during times when critical events are missed.
Findings obtalned in several of our previous studlies suggest that critical
svents (e.g., altitude changes) are either missed (Thackray and Touchstone
1985) or are responded to with excessively long detection times (Thackray
and Touchstons 1980) Iin spite of the fact that subjects appear to be
scanning the displ!ay throughout the session. in the current study,
videotaped recordings of sye movement activity and faclal orientation wers
obtained In order to assess visual behavior of subjects during those times
when missed svents occurred.

2. Methods

2.1 Sublects, Forty-eight men and women, all pald university students,
volunteered to participate in the study. Subjects ranged In age from 18
to 29 years, had 20720 uncorrected vision, were nonsmokers, and had no
prior experience with the task used or previocus ATC training. Nona were
currentiy takling any prescription medication on a regular basls.

2.2 Apparatus and Task Design., The basic experimental equipment consisted
of a Digital Equipment Corporation (DEC) VS11 19~in (49-cm) graphics
display, keyboard, and Joystick, all of which were Interfaced with a VAX
11/730 computer (DEC). The computer was used both to generate Input to
the displiay and to process subject responses. The VS11 was Incorporated
into a console designed to closely resemble an ATC radar unit. Two
diagonal, nonintersecting filight paths were located on the display, aiong
: which alrcraft targets couid move in elther direction. A glven alrcraft's
ﬂp iocation was displayed as a small "bilp" on the ftlight path, and an

g adjacent aiphanumeric data block identified the alrcraft and gave Iits
‘_3 altitude and groundspeed. Alrcraft were updated in position and any
R change Iin aiphanumerics every 6 sec. Flgure 1 shows a typlcal target
3”7 pattern as displayed to the subject, with the totai console-display
E @ configuration shown In Figure 2.

4ol

;’ The subject’s task was to continually monitor the display for one of two
f types of change In the alphanumeric data blocke. The duration of each
K typa of change (referred to as a critical event) was 90 sec; If a subject
3& tailed to detect a c¢ritical! svent within this 90-sec period, the data
j. block containing the change reverted to its previous state.

Wl

'%: The first type of critical event was readily detectable and consisted of
g three X's In place of the three altitude numbers In a given data biock.
B, Subjects were told that this repiacement of an altitude value signifled
;; that a transponder malfunction had occurred resulting In a loss of
. @ altitude Information. Upon detection of such an avent, subjects were told
%: to press a designatad button on the console, move a joystick-controlled
Y
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FIGURE 1. A TYPICAL TARGET CONFIGURATION AS DISPLAYED TO THE SUBJECT.
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FIGURE 2. THE SIMULATED ATC WORK STATION. ONLY THE CONSOLE ON THE LEFT
NAS USED IN THIS STUDY.
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cursor over the data block containing the critical event, and to press

another button on the joystick control unit. This last response
“corracted” the matfunction by replacing the three X‘s with the previous
aititude vaius. The second type of critical event was more difficuit to
datect, since It was not Immediateiy apparent. This event was the

occurrence of two alrcraft at the same aititude on the rame 7| ight path.
As soon as such an event was noted, subjects pressed a sscond console
button. it was next determined whether the twvo ~ircraft were moving
towsrds sach other, away from each other, or in the same direction. on
the basis of this determination, subjacts then prewssad elther a "Conflict®
button (Indicating that the alrcraft were moving towe 'd- nach other) or a
"No Confillct" button (indicating that the alrcrauit sare o!ihsr moving away
from each other or were moving In the same direction). In order to
prevent overiapping data blocks, all aircraft !n this atudy were assigned
a constant speed of 450 knots. Thus, only targets moving towards each
other would constitute a potential conflict situation, sollowing a
“conflict" decision, the cursor was positioned over one of the two
conflicting alrcraft, and the Joystick control button was pressed. This
caugsed the computer to assign a new altitude value to one of the two
conflicting ailrcraft and display this value, along with the alrcraft’'s
ldentification in a box at the lower left of the screen. Subjects then
verifled that tne computer-—assigned altitude did not resuit In a conflict
with some other alircraft on the fiight path. If no new confllict was
created, a keyboard entry was made that assigned the new altlitude value to
one of the two previously conflicting aircraft. (Although subjects were
led to belleve that a computer-assigned altitude might occasslionally
result In a conflict with some other aircraft, In actuallity this never
occurred.)

Whenover a "no conflict" response was made, no further action ensued,
since no change In altitude was required. Subjects were told that the
altitude of one of the two nonconflicting alrcraft would eventualily change
to some other value (thls change always occurred 60 sec after the no
conflict response was made) and that they had to remember that they had
responded to this particular pair of alrcraft. |f they falled to remember
and responded a second time, a memory error was recorded.

The number of targets on each flight path was kept equal at ail times; as
one left the screen, another appeared. Nine critical events occurred in
each 30-min period, with no more than one svent prssent at any glven time,
Of these nine events, three were XXX's, three ware conflicting altltude
changes, and three were nonconflilcting ctanges. These events were
arranged n a quasi-random order with th: restriction that each of the
three types of events had to occur at least once In both the first and
gecond 185 min of each 30-min perlod. Subjects were given no Information
regarding the frequency of events or their order of occurrence. The times
between events (Interstimulius Intervails) ranged from 128 to 302 sec with a
mean of 200 sec,

2.3 ¥Yideo Regording Methodology.

A minlature Sony CCD TV camera was mounted Iin the |owser laft corner of the
console at an approximats 45 degres angle to the subject's face. The
output of this camera was combined, by means of a special effects
generator, with the output of a second camera located to the rear of the
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t;‘ subject that was used to record the contents of the simulated radar
t display. The combined outputs of both cameras were dispiayed on & videc
: monitor. A small indicator light, not visible to ths subject, was iocated
{ above the console and was momentartily liluminated esach time a critical
. event occurred. Continuous videotapoe recordings enabled subsaquent
?f playback and anaiysis of the subject’'s visual behavior during times when
- critical eventy ware not detected.

2.4 Procedyre

On arrival, subjects were plaved a tapo recording that stated that this
& experiment was part of a series of studies designed to investigate the
¥ role of the controlier :in increasingly automated ATC systems. They were
Y, told that the task was designed to simulate an Intermediate level of ATC
o automation in which computer alds are used to assist the controiler. They
* were then gliven task Instructions and separate practice In responding to
each kind of critical event.

R

] In order to add a greater element of realism to the task, a tape recording
§ of background nolises recorded In actual air traffic control radar rooms
, was piayad continuously during the 2-hour task session. Sound Ileve! of
i this nolse at the sudbject’'s head location was 82 dBA. [t was not expected
that this wouid have any effect on performance, since an eariler study

}3 using a previous version of this monitoring task falled to find any

P significant performance uffucts of this nclse at a considerably higher (80
k-3 dBA) level (Thackray 1562). At the completion of the 2-hour task period,
K. subjects were given a thorough debriefing concsrning the purposes of the
‘< exper iment.

3. Results

3.1 Iarget Detaction Time and Erroras of Omisajon.

As described ear!ler, ¢ubjects monitored the display for the occurronce of
elther one of two types of events. The firat type of event, signifying an
aititude malfuction, consisted of an XXX that replaced the three~digit
altitude valus (n an alphanumeric data biock; the second typs of event,
constituting a potential conflict or no confliist situation, could only be
gstacten through continuous compar lsons of each target’'s altitude with the
altitude valiuss of alil other targets cn a glven fiight path.

P Bty

Figure 3 shows mean detection times across 30-min periods for both types
of event, Separate repeated measures analyses oOf variance (ANOVAS)
applied to these data reveaied no significant change across the i-hour
gsession In detaction time for altitude maifuction events (F(3/141)=1.68,
p>.08), but & significant increage in time to detect possible conflict/no
conflict situations (F(3/141)=18.47, p<.001).

Qi e~

With regard to errors of omisgion, the more readily detectable matfuction
events were noever misssd by any of the subjects. For alrcraft at the same
altitude, however, 71X of ail subjects missad at isaat one of these
occurrences during the two-tour seseion. $ince the actual proportion of
events missed relative to events presented was rather small, It was
declided to compare omisaion rate during the first and second hours of task
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performance rather than during separate 30-min psriods., Combining across
subjects and evenis revealed that 21 of the contiict/no confilct avents
ware missed during ths first hour and 77 during the second, ylelding miss
rates of 4X and 13X respectively. A Wllicoxon comparison of the first and
seccnd hours revealed the increase In miss rate to be significant (p<.05).
30
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FIGURE 3. MEAN DETECTION TIMES ACROSS 30-MIN PERIODS FOR BOTH LEVELS OF
EVENT DIFFICULTY.

3.2 Declsion Iime and Raclalion Errora,

Folliowing a subject’'s response to the detection of two alrcraft at the
same altitude, a decision was made as to whether the situation represented
a potential confiict or a no conflict situation. The time from detection
response to decislion response was obtained for each aitltude evant for
aach subject with means displayed Iin Tabie 1. Als0 shown In Table 1 are
data for a second msasure of decision time. This measure consisted of the

TABLE 1. MEAN TIMES (IN SEC) FOR SEVERAL MEASURES OF DECISION
BEHAVIOR DURING THE TWO-HOUR SESSION.

Thirty-minute Periods

Msasure 1 2 3 4

Conf/No Conf 8.28 §.77 6.12 6.1
Deciglion Time

Time to Accept 4.38 3.79 3.8 3.87
Alt Resolutlon
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time between a subject’'s Interrogation of the computsr for its suggested
resolution to a conflict and acceptance of this resolution. Separate
ANCVAs peo. formad on the two sets of data shown In Table 1 revealed no
avidence of any (ncrease oi decrsase in conflict/no conflict decison time
across the 2-hour session (F(3/141<1.00) nor any evidence of a signiflicant
change In acceptance time for computer~generated altitude resolutions !
(F(3/1412.29, p>.058).

Decislion errors were recorded whanever a conflict dezision was made to a
no confilct situation or a no conflict decision to a conflict situation.
If the Incorrect decision was then followed by a sequence of behaviors
approprtate to the decision made, this would suggest an Incorrect
Interpretation of the ailtitude event; |f the incorrect decision was
followed by a sequence of behaviors that wou!d have been appropriate to
the opposite decision, one could infer that the subject had made a
careless error in not pressing the button Intended. Oniy 3 errors of the 3
latter type were documented, suggesting that carelessness was not a 2
significant factor In Incorrect decisions. With respect to tha former
type of error, 14 were made during the first hour and 8 during the second,
yleiding error rates of 2X and 1% respectively. The Wilicoxon compar ison
of first and second hours was nonsignificant (p>.05).

3.3 Motor Moyement Iimg.

e A, AALANAIAT £k 4 ek it et s

In order to obtain an Indication of possible change In the speed of motor
activity with time on the task, measures were obtained that reflected the
time taken by subjects to move the [cystlick-controliled cursor from the
bottom of the screen and locate It over the data block containing a
critical event. Two similar, but separate measures of such behavior were
obtalned; those assoclated with correcting malfunction events and those
assoclated with resolving altitude conflicts, Mean times for sach measure
are shown In Table 2. Separate ANOVAs ylelded no evidence of a
significant change In time to complete either of these two movement
sequences during the 2-hour session (F(3/141) <1.00 In both cases).

TABLE 2. MEAN CURSOR MOVEMENT TIMES (IN SEC) ASSOCIATED WITH
RESOLVING MALFUNCTION EVENTS AND ALTITUDE CONFLICTS.

Thirty-minute Periods

Measure 1 2 3 4

Movement Timas 6.86 7.22 6.47 8.45
. for Malfunction
Events

Movemsnt Times 8.80 6.89 7.28 6.68
for Altitude
Conflict Events

Y s o
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3.4 Memory Rrrors.

whaneve: a no confllict decision response was made to two alrcraft at the
same altitude on the same flight path, the aitlitudes of these two alrcraft
remalned the same for a 60-sec period following the declslon responss.
During this time period, If a subject failed to remamber having previousiy
responded to these two aircraft and made a second detection and decision
response, a memory error was recorded. The frequency with which such
errors occurred was found to be quite smali. During the first hour of the
session, 4X of the no conflict situations were responded to twice, while
dur Ing the second hour, the error rate declined to 3X. A Wlilcoxon test
revealed this decreass to be nonsignificant (p>.08).

3.5 Brocedural Errors.

As described previously, detection responses to both malfunction and
altitude conflict events were always folliowed by a sequence of behaviors
that served to resolive the particular event. Whenever any element of
thess behavioral sequences was performed out of order, was omitted, or an
Incorrect element added to the sequence, & procedural error was recorded.
Such errors, !lke the memory errors above, occurred quite iIinfrequentiy,
with an error rate of only 2% during the first hour and 4X during the
second. A Wilicoxon test performed on these data revealed the Increase In
errors from the first to the second hour to be nonsignificant (p».0§).

3.6 Yideotaps Analysis of Omisslon Errors.

Videotaped recordings of each subject's visual behavior during the session
were examined, specificaily with regard to visual activity during times
wheh altltude events were not detected. Thus, for each missed confllct/no
conflict event, visual activity was examined over tne 90-gec perlod that
the event was present on the screen. Because of problems with the video
recorder, and because the subject’'s seating position at times prevented a
compiate analysls of faclial orientation and visual! activity over the
entire 90-sec period, not all missed ovents could be analyzed. Of the 88
events missed by the subjects, there were 40 events for which visual
activity data was avaliable during all of the 90-sec scoring perlod. As
Indicated eariier, the intent of this anaiysis was not to provide precise
Information on fixation times, fixation points, or scanning patterns, but
rather simply to gain Information on general visual activity during times
when subjects fallod (o detect alrcraft targets at the same aitltude.
From preliminary viening of the tapes, It was detarmined that any portion
of the scoring period couid be categorized in one of three ways: (1) Eyes
open, head orisnted toward screen, continuous scanning; (2) Eyes closed;
(3) Eyes diverted from screen.

The above categorles, while admitted!y rather qualitative, served the
purpose for which they were intended. Thls was to ascertazin the extent to
whizh the increase In frequency of missed events that occurred during
monitoring could be attributed to subjects falling to detect these events
gimply because thelr eyes were either closed or dlverted away from the
display. Analyses of the tapes revealed that 87X of the scorable missed
events occurred during periods In which subjects had their eyes open and
were actively scanning the display. One event was missad because a
subject's eyes were diverted from the display, but no missed events could

e e s e . 20t el A AN b A




A be attributed to a subject’'s eyas being ¢losed during the time the svent
was present.

\! 4. Discussion

;j Detection times for the alphanumeric change used to Indicate an altitude
;*ﬁ maifunction eYowed no evidence of any increase over the 2-hour session.
uxﬂ Mean detection time averaged 9.2 sec, and these events were never missed
o by subjects. The time required to detect aircraft at the same altitude,
': however, increased significantly over the session, from an average of 19.6
%? se¢ during the first half hour to 28.8 sec during the final half-hour
‘,ﬂ period. In addition to the increase in dstection time, the fraguency with
jﬁé which such events completely escaped detection by subjects also Increased
el significantly. Four percent were missad during the first hour and 13%
0 during the second. Taken together, these findings are consistent with

those obtained previousiy using this task under comparable taskload
conditions (Thackray and Touchstone 1985).

-
NN
;ﬂ: Although the ability to detect aircraft at the same altitude showed clear
s evidgence of impairment over the 2-hour session, the processes contributing
"'y to this Impairment are not Immediately apparent. Clearly, the ablilty to
dotect such events Invoives more than just attention; memory and scanning
N wouid also appear to be important components. Yet with regard to the role
N of memory as a contributer to this decllne, It should be noted that none
;i« of the o.'er functions or subtask elements Involving memory that were
ga} measured Iin the present study showed any evidence of decline during
o monitoring. Thus, nelther fallures to remember having responded to a
{ particutar no conflict altitude event nor fallures to remember correct
{:* procedural gsequences increased In frequency during the session. In |lke
. manner, although onl/ a gross assessment of scanning activity was possibie
s from the videotaped recordings of visual activity, there were no obvious
N Indlcations that scanning was not taking place during times when
fﬁl behavioral evidence (missed events) might suggest inattent iveness.
- Further, the fact that detection times for the readlly percelvable
-« malfunction avents showsed no change across the sessgion would also suggest
o that decreased scanning activity per se would not appear to be responsivle
y;q for the decline In abliity to detect alrcraft at the same altitude., One
oy is left to concliude, then, that the decremerit assoclated with these events ]
;.@ would appear to be specific to attention. A simllar conciusion was aiso '
) reached by Johnston et al. (1966) In an earller study of compiex
;:5 monitoring. Performance decrement under high taskload conditions was
W found to result primarily from an Increass In lapses of attention, the
}*a magnitude of which did not appear to be uniqualy affected by differences
;is in memory requirements of the task conditions employed.
;ﬁ.: Memory was not the only aspect of performance that falled to changs during
1‘; monitoring. There was also no esvidence of change in me -ures of decliglion
A time, declision errors, or motor movement time. These findings are

difflcuit to evaluate because, as noted eariler, stucles of complex
. monitor ing seldom report on behaviors apart from those directly related to
o stimuius detection. However, a few comparisons can be made. In an early

-

-»6 study by Adams et al. (1961), an alr traffic surveillance task was used
‘yqﬁ to study the effect of prolonged monitoring on decision making, In
A additlion to the usual measures of target detection. Half of the subjects
. L]
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made cniy a simple detection response to an alphanumeric symbol change
whiis the remaining half were required, foliowing detection, to make a
four-choicae eavaluation Indicating the nature and Ioacation of the change v
e tiiat had occurred. Ovar a 3-hour monlitoring session, performance decl!ned
4 itn the simple dataction condition, but showsd no evidence of decliine iIn
. the condition In which declisions were regquired. These ftindings 3uggest
‘o) that the dec!sion requiruments, rather than adding to performance
' decrement, ajpeared tO have prevented |t.

R With regard to motor movement time, a subsequent study by Adams at al.
) (1962) again wused ar alr traffic survelilance task to examine the effect
of nina consecutive daily monitoring sessions, each 3 hours i{ong, on

) detection time and on the movement time required to compliete the detection
& rasponse. This {atter measure consisted of the time batween the initial
R detection responss and response to & second button on a pane! 18 inches

away. Although movement time did siow significantiy within each session,
the actuzi magnitude of this siowing was remarkabiy smal!l, amounting to
o] approximateiy 50 msec.

;i The findings of the present study that performance decline under high

Y (16-target) task'oad conditions was confined to attentional behavior, and
within that reaim onily to the more difyicult task of detecting two
1 aircraft at the same altitudo, would appsar to support conclusions reached

. by Davis and Parasuraman (1882) that information processing demands placed
: on the observer may be one of the more significant determinants of
b performance deciine in monitoring tasks. in order to examine this
possibility within the context of our previous research, a post hoc
compar |son was made of the present findings with those of two of our
earller studies. All studies were equivalent in terms of the number of
K aiphanumeric targets empioyed, critical event rates, and task durations.
: The principal difference between studies was In the type of critical
evehts used. In the sarliest of these studies (Thackray at al. 1979),
1 the c¢ritical event consisted of the replacement of an ailrcraft’s normal
' altitude value with the number “9989." This critical stimulus, much |ike
the malfunction events of the present study, was & readiily apparent

o stimuius change requiring minimal Information processing for ite
@ detsction. In a subsequent study (Thackray 1982), critical stimull
congisted of a change in an alrcraft’'s displayed altitude to a value that
vlither excesded an upper limit or was below a lower one. Like ths "900*
; used in the eariler study, such changes could also be dstected without
K reference or comparison to any other information digsplaysd on the screen.
3 information processing requirements in the later study, however, would

; saem to bs grsater since altituda changes bacams signais not because they

% assumed some fixed numerical value, but becauss they were detected as

having a value that exceeded previousiy speciflied upper or lower !imits.

k Mean detection times obtained In these two previous studies, aiong with
¥ data for the conflict/no confilict altitude events of the press: .t study are
shown In Figure 4. Examination of this figure suggests that an Increase
'n the level of I(nformation processing reguired for critical svent
e detaction not only increases average detection time, but appears aiso to
! infiuence the decrement function. An ANOVA performed on the data of the
1 three studies supported these Impressions by revealing a significant

effect for processing level (F(2/101)=120.21, pt.001) and a sign!ficant

level by poriods interaction (F(6/303)w=4.86, p<.001). Since the analyses
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; conducted In ail! three of these studies found a significant maln effect
) for perlods, it is not surprising that It was also significant in this
analysis as well (F(3/303)=«13.35, P<.001;,
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FIGURE 4. COMPARISON OF DETECTION TIMES FOR ALTITUDE EVENTS DIFFERING
IN INFORMATION PROCESSING REQUIREMENTS.
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In our previous study comparing monitoring performance under 8- and

16-target conditions (Thackray and Touchstons 1985), it was hypothesized

that the requirement to passively monitor large numbers of targeta over a s
prolonged period of time demands considerabls effori, and that the greater A
decrament In portformance found undar the higher taskivad condition was a

reflection of the fatigue resulting from this effort. The resuits of tho

present study suggest that such fatigue effects are confined primariiy to

attentiona! procasses; of the other behaviors that were measured (decision

making, short-term memory, ability to correctly carry out procedural

gequences, motor movement), none showed any increase in impalrment over ]
the 2-hour session. Further, the present study, in agreement with our ]
eariler one (Thackray and Touchstone 1885), found that It was not

detection of evenis that are readily apparent to the observer that showed

evideance of deciine under hig' taskioad condltions, Rather, {t was

detection of those events that require considerable information processing

in order to be "seen" by the observer that were most adversely affected ULy

prolonged monitoring urder these conditions. Data presented In Figure d

suggest that Information processing demands required for target detectiun

may interact with visual taskioad to influence the rate of attentional

dacline unde:r conditions involving extensive scanning of multiple tarqets

Sacause this interpretation Is based on a post hoc comparison 20 the

findings of several different studies, additional resedrch to exom oo o
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